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Abstract
CHARACTERISTICS ASSOCIATED WITH SUCCESSFUL DENTAL
TREATMENT IN CHILDREN WITH AUTISM SPECTRUM DISORDER
DEGREE DATE: JUNE 23, 2017
NOAH TURK, D.M.D.
NOVA SOUTHEASTERN UNIVERSITY, COLLEGE OF DENTAL MEDICINE

Directed By: Romer Ocanto, D.D.S., M.S., M.Ed. (Committee Chair)
Oscar Padilla, D.D.S. (Committee Member)
Maria A. Levi-Minzi, Ph.D.* (Committee Member)

Background. ASD is a neurodevelopmental disability, responsible for social,
communicative and behavioral deficits. The prevalence of children diagnosed with
ASD in the United States has more than doubled in the past two decades, from 1
in 150 to 1 in 68. Children diagnosed with ASD have a very high occurrence of
certain comorbidities, such as developmental delay, intellectual disability and
speech delay. Unmet dental needs remain high among children with special health
care needs (SHCN), with 78% reporting the need for dental care within the last 12
months. Recent studies have focused on barriers to care for these patients; the
child’s behavior has been identified as a major barrier to dental care. Objective.
This study was conducted to examine and provide an overview of characteristics
vii

of children with Autism Spectrum Disorder (ASD) undergoing dental care,
specifically, an exploration of associations between patient demographic and
health characteristics on the outcome of completing a cleaning. Methods. A
retrospective chart review explored ASD patient demographics (including, but not
limited to, ASD diagnosis, a variety of active therapies, comorbidities listed above,
behavior and level of communication) and related them to successful dental
treatments. Comparisons were made using t-test, bivariate and multivariate
analyses. Results. Patients reporting non-verbal communication took more visits
to complete the tasks (3.26 versus 2.64, P=0.028). Hispanic ethnicity [OR 0.073;
(95% CI 0.017, 0.315); P=0.000] and parental lack of knowledge related to patient
cooperation [OR 0.078; (95% CI 0.018, 0.344); P=0.001] were significantly
associated with lower odds of completing the tasks. Conclusion. Educating
dentists

about

key

patient

characteristics,

including

verbal/non-verbal

communicative abilities, ongoing patient therapies, and cultural upbringings can
potentially improve access to oral health care for children with ASD.
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CHAPTER 1: INTRODUCTION
1.1 Pediatric Oral Health
Unmet healthcare needs is not a new concept. Among children, unaddressed
healthcare issues can have significant deleterious effects, as their bodies are still
under development. Oral health, or lack thereof, is essential for everybody, but
more so for developing children, as they require proper oral nutrient intake to
ensure proper neuronal and physical development. Dental care has been the most
unmet health care need among U.S. children with special health care needs
(SHCN), including those with Autism Spectrum Disorder (ASD) [1, 2].
Recent studies have focused on unmet dental needs and related barriers to care
with the SHCN population. Not surprisingly, the data reveals that 12-15% of
children with ASD in particular have unmet dental needs, as compared to only 5%
of those not affected children [3, 4]. Children with ASD have been associated with
certain behaviors which make dental treatment difficult, including hyperactivity,
sensory hypersensitivity and self-injurious behavior [5]. According to Lai et al.,
behaviors exhibited by children with SHCN are perceived as the greatest barrier
to dental care; in fact, these authors found that poor behavior was directly
correlated with a higher number of unmet dental needs [6]. Moreover, recent
publications have listed a number of co-occurring ASD factors that associate with
greater difficulty in permitting dental care. Some of these factors include young
age, being non-verbal, intellectual disability, speech or developmental delay, and
the inability to perform daily self-care routines such as brushing teeth, bathing and
dressing [3, 7, 8].
1

1.2 Dental Home
In the early 1990’s, the American Association of Pediatrics rolled out their policy
statement on the medical home- a preventive concept which focused on regular
health care maintenance, avoiding inefficient and expensive emergency visits [9].
The American Association of Pediatric Dentistry (AAPD) quickly followed suit and
introduced their ‘dental home’ policy soon thereafter. A dental home is defined as
the “ongoing relationship between the dentist and the patient, inclusive of all
aspects of oral health care, delivered in a comprehensive, continuously accessible,
coordinated and family-centered way”. This partnership focuses on the spectra of
oral health care needs, made available in a focused, easily accessible and
coordinated manner. The dental home provides an opportunity to implement
tailored preventive oral health regimens, decreasing the child’s risk of preventable
dental/oral infection. This setting should be instituted by no later than 12 months
of age [10].
While many parents may be surprised at the young age with which the AAPD
advises the first dental visit, this appointment is essential, as it creates a dentistfamily partnership, where parental oral education is gauged and bolstered and
ideally sets a child up for a lifetime of good oral health care. Given the potential
physical and behavioral challenges necessitating the need for specialized care for
those affected by ASD, oral health care all too often becomes a secondary priority.
The concept of the dental home is a significant one for persons with ASD, and
those who have one are more likely to receive appropriate preventive and routine
care [11].
2

1.3 Autism Spectrum Disorder
Autism Spectrum Disorder is the umbrella term used in the newest Diagnostic and
Statistical Manual of Mental Disorders (DSM-5) (Published May 2013) to
encompass diagnoses including autistic disorder, Asperger’s disorder and
pervasive developmental disorder not otherwise specified [12]. ASDs are
neurobehavioral disorders often manifesting in the first 2 years of life [13]. In the
United States, pediatricians screen for ASD between 18 and 30 months of age,
looking for telltale markers including lack of eye contact, poor response to name
called or a significant regression in learned language skills [14, 15]. A study by
Valicenti-McDermott et al. concluded that the typical age at diagnosis of ASD was
38 ± 15 months, affirming that even two year old patients can be diagnosed
correctly [16].
According to the Centers for Disease Control (CDC), ASD is about 4.5 times more
common in boys than in girls and does not have predilection towards any one race,
ethnicity or socioeconomic group [17]. The prevalence of ASD has increased
almost threefold, from 1 in 150 during the year 2000 to 1 in 68 during the year 2010
[18]. What has caused this increase? Researchers seems to be undecided and
many report that this increased diagnosis of ASD is due to a more acute clinical
awareness of presenting symptomology together with improved access to care.
Whether or not this is true, it remains expected that more such children with ASDs
will be diagnosed in the future. With this increased prevalence in children with
ASD, pediatric dentists will certainly begin treating greater numbers of these
patient’s in their practices.
3

1.3.1 Subtypes of ASD:
No single genetic linkage has currently been implicated resulting in ASD. Important
to note is that ASD is not a disease, but rather a syndrome with multiple
combinative factors including both those genetic and environmental in nature [19].
Children with ASD do not have associated dysmorphic phenotypic features or even
a specified genotypic marker; they are diagnosed based on a set of behavioral
criteria laid out in the DSM-5 by the American Psychiatric Association. The three
main areas of development which are reviewed for diagnosis include: qualitative
impairments in social interactions; restricted repetitive and stereotyped patterns of
behavior, interests and activities; and qualitative impairments in communication
[12]. These areas are expressed in the three types of ASD:


Autistic Disorder (also known as “Classic Autism”) - Children with autistic
disorder present with varying language delays (often significant), social and
communication challenges and unusual behaviors and interests. They may
also have intellectual disability.



Asperger Syndrome- Typically present with milder symptoms than classic
autism, however while they might encounter social challenges and engage
in unusual behaviors and interest, they normally do not have language
delays or intellectual disability.



Pervasive Developmental Delay-Not Otherwise Specified (PDD-NOS; also
known as “Atypical Autism”) - These patients only meet some of the
diagnostic criteria for autistic disorder or Asperger syndrome. They typically
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exhibit fewer and milder symptoms and may only experience social and
communicative challenges.
Evidence has confirmed that autistic disorder can be correctly diagnosed as early
as 24 months of age [14, 16]. Many children, however, remain undiagnosed until
entering the school system around 3 years of age. Some factors identified with a
later diagnosis include rural neighborhoods, low socioeconomic status, multiple
primary care providers (unable to establish a baseline for the child) and mild
language deficits [20].
As with most areas of medicine, the “earlier the better” concept applies to diagnosis
and treatment of children with ASD. Multiple studies have confirmed that rigorous,
well-coordinated, early intervention programming can drastically improve linguistic
and communicative abilities and even modify social behaviors in children with ASD
[21-23].
1.4 Behavioral Therapies
For some time now, it has been identified that behavioral interventions are the
highest quality and most successful treatment modalities for children with ASDs
[24]. These clinical treatment models are deeply rooted in the science of Applied
Behavioral Analysis (ABA) therapy- a system dedicated to “understanding the laws
by which the environment affects behavior, in order to address socially significant
problems for individuals with disabilities” [25].
Using a combination of therapies leads to the most successful treatment of children
with ASD, including but not limited to: ABA, speech and language therapy, physical
5

therapy, occupational therapy and even play and/or music therapy. These
interventions are started as soon as a diagnosis is confirmed and should be
incorporated into the child’s routine at a minimum of 25 hours per week [24].
1.4.1 Applied Behavioral Analysis
ABA dictates that combinations of therapies should focus on creating positive
dental interactions among the dental team and ASD patient. Traditional behavior
guidance allows for multiple desensitization office visits, where the patient is
engaged and exposed to the dental environment and equipment, gradually
‘desensitizing’ the patient to the ‘seemingly new’ equipment, office and
dentist/auxiliary staff. Unfortunately sometimes emergent treatment dictates the
use of advanced techniques, including protective stabilization or even sedations,
both of which can set back the child’s ability to desensitize to the office’s
surroundings.
Successful desensitization visits all incorporate reinforcements that are deemed
positive and meaningful to the patient. This sense of active praise encourages
cooperative behavior and even when the child grows tired, the importance of
always ending the visit on a positive note cannot be understated. Unfortunately,
desensitization requires an immense amount of office time, with reports indicating
anywhere from 10 minutes to up to 2 hours per visit [26]. This chair-time factor acts
as a natural barrier to care and discourages behavior modification visits from
becoming commonplace in many offices.

6

1.4.2 Picture Exchange Communication System
The severity of a given behavior trait can regularly be connected to a language
development issue. In children with ASD, a speech delay, or the inability to use
verbal language, often plays a central role in the outcome of successful treatment
engagement. For these children, the use of visual pedagogy, a ‘non-traditional’
behavioral approach to communication, offers an alternative method that utilizes
their ability to respond better to pictures than to words [27]. One such example of
visual pedagogy is the widespread use of the Picture Exchange Communication
System (PECS), a communication aid for non-verbal individuals [8]. In the
classroom setting, children utilizing PECS have their own set of communication
cards and an exchange based system is implemented. For example, when a child
feels thirsty and does not have the verbal ability to ask for a drink, they may present
a card with a picture of a drink to the teacher and in turn receive a drink. Similarly,
PECS in the MSC dental setting works by utilizing this already familiar
communication method. It involves a pictorial outline of the treatment to be
rendered and is interactive in nature by allowing patient’s to turn over the picture
once the step is completed [28].
1.5 Purpose, specific aims and hypotheses
1.5.1 Purpose
Children with ASD represent an ever increasing population of SHCN. These
children require dental treatment by individuals with specialized training who have
the necessary accommodative measures in place to ensure quality care is
delivered. The presence of oral disease can have significant negative impacts on
7

the health of children with ASD, adding to the everyday burden of the caregivers.
It is well established that families with children with SHCN experience much larger
monetary costs per child, due to increased health care needs, than those families
with healthy children [29]. Moreover, studies in dentistry have concluded that
children with ASD have a very high occurrence of certain comorbidities, such as
developmental delay, intellectual disability and speech delay, which can further
contribute as a barrier to their oral health care [7].
In order to develop a successful preventive care regiment to achieve
favorable oral health outcomes among children with ASD, it is essential to establish
an early pattern of daily, at-home, dental care. Research indicates that the
formation of a “dental home” can assist in the creation of these early care routines
to maximize oral health for children living with ASD. The Dental Home, essentially
the relationship between the dentist and the patient, should ideally begin no later
than 12 months of age and has an overarching goal of introducing individualized
preventive oral health practices and strategies to reduce preventable oral disease.
Most important with regard to patients with ASD, is that these children, unlike the
normal population, most often do not grow up to recognize the importance of selfmaintained oral hygiene. It has been conclusively demonstrated that patients of
the SHCN variety who establish a dental home are more likely to receive
appropriate preventive and routine care. Additionally, these children with SHCN
eventually transition to adults, whose oral health care needs often begin to extend
beyond the scope of practice of the pediatric dentist. By demystifying some of the
characteristics often thought of as ‘difficult to treat’, perhaps our results can provide
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data supporting the establishment of proper dental homes for so many children
with SHCN.
The Nova Southeastern University pediatric dental clinic at the Mailman
Segal Center for Human Development (MSC) has opened its doors for years as a
center focused on providing care for children with SHCN, specifically those with
ASD. Information in the literature regarding the factors associated with dental care
in these special populations is limited.
The overall goal of this study is to examine and provide an overview of
characteristics of children with ASD currently under care at the MSC. Specifically,
the project will explore the health and behavioral characteristics associated with
the successful completion of a comprehensive oral exam and prophylactic dental
cleaning among children receiving care at the MSC clinic. Currently, children seen
at the MSC clinic utilize a task strip (visual representation of steps- a picture
exchange communication system) that outlines the 8 steps needed to successfully
complete a comprehensive oral examination and prophylactic dental cleaning
(Figure 1).

9

Figure 1: MSC task strip visualizations, 8 steps needed for completion of a
comprehensive exam and prophylactic dental cleaning.

This retrospective analysis based on data collected at the MSC will serve as a
valuable asset to the dental field in exposing existing barriers to treating children
with ASD. Results will provide guidance to practitioners (dentists, generalists and
specialists alike) as to the most effective treatment methods needed in order to
successfully treat children with ASD.
1.5.2 Specific aims
This study will outline the basic demographic picture and medical/dental
history of our target population, children with ASD receiving treatment at the MSC
clinic. This exploratory effort will document the average number of patient visits
needed to complete the task strip, which includes a comprehensive evaluation and
prophylactic dental cleaning. Additionally, we will examine those patient
characteristics associated with successful completion of the task strip. These
characteristics include, but are not limited to, age, race/ethnicity, gender, Autism
10

diagnosis, medications, co-morbidities, dental needs, previous dental history,
mean number of visits to complete the task strip and expected level of cooperation.
All information will be extracted from the MSC pre-treatment assessment form
(Appendix A) and patient medical records. Lastly, this research aims to confirm the
potential effect of communication related comorbidities together with a diagnosis
of ASD, and the completion of the task strip.
The overall goals of this project are to examine patient characteristics
associated with favorable treatment outcomes, defined in this study as the
successful completion of a comprehensive oral exam and prophylactic dental
cleaning.
In particular, our specific aims are as follows:
1. Examine and describe patient demographics, health and behavioral
characteristics, and the average number of visits associated with
completion of the task strip (e.g., a comprehensive oral evaluation and
a prophylactic dental cleaning).
2. Examine the association of self-reported developmental delay and
completion of the task strip, controlling for appropriate covariates.
3. Examine the association of self-reported intellectual disability and
completion of the task strip, controlling for appropriate covariates.
4. Examine the association of self-reported speech delay and completion
of the task strip, controlling for appropriate covariates.
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1.5.3 Hypotheses
Null Hypotheses:
1. There is no statistically significant association between completing the task
strip and any of the patient characteristics measured, including age,
race/ethnicity, gender, Autism diagnosis, medications, co-morbidities,
dental needs, previous dental history, and expected level of cooperation.
2. There is no statistically significant association among self-reported
developmental delay, mean number of appointments needed to complete
the task strip, and completion of the task strip.
3. There is no statistically significant association among self-reported
intellectual disability, mean number of appointments needed to complete
the task strip, and completion of the task strip.
4. There is no statistically significant association among self-reported speech
delay, mean number of appointments needed to complete the task strip,
and completion of the task strip.
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CHAPTER 2: METHODS
2.1 Study Design
This retrospective study used the patient chart data of 79 patients from the
database of the Nova Southeastern University Postgraduate Pediatric Dental
Clinic at the MSC. All the required data was collected as part of standard patient
treatment and prior to initiating this project.
2.1.1. IRB Approval
IRB approval for this study (# 2016-392) was granted on September 12, 2016.
Approval was in compliance with the requirements for the protection of human
subjects described in Part 46 of Title 45 of the Code of Federal Regulations (45
CFR 46) revised June 18, 1991.
2.1.2 Ethical Issues
In order to comply with IRB and HIPPA regulations, all Protected Health
Information (PHI) identifiers were removed. Additionally, an Accounting of
Disclosures Form for Research was added to each patient chart outlining project
information. This retrospective study did not perform any procedures on human
subjects. No ethical issues were identified as part of this research.
2.1.3 Grant
This research was awarded funding by the Health Professions Division Research
Committee at Nova Southeastern University.
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2.2 Sample Population
For this study, information was collected from a total sample of 79 patients from
the pediatric dental clinic at the MSC. Demographic and treatment data was
collected from a combination of patient’s intake forms and chart notes. Patients
who did not fit the inclusion/exclusion criteria were discarded. Data was grouped
and charted by category and finally analyzed (Figure 2).

Figure 2: Flowchart of sample selection method.
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Prior research has identified certain comorbidities, including speech delay,
intellectual delay and development delay, which affect dental treatment in children
with ASD [7]. Other research has focused on identifying cooperative factors for
dental management of patients with ASD based on their communicative skills;
these skills include toilet training, tooth brushing, academic achievement, haircuts
and language development [30]. These and other factors often limit the successful
use of traditional behavior management techniques in achieving positive outcomes
in oral health care and act as barriers to dental care.
2.2.1 Inclusion and exclusion criteria
Inclusion Criteria:
1. Patients of record at the NSU pediatric dental clinic at the MSC.
2. Patients with a recorded diagnosis of ASD.
3. Patients with completed pre-treatment assessment forms.
Exclusion Criteria:
1. Patients who have not completed the task strip.
2.2.2 Dependent variable
The completion of the MSC task strip.
2.2.3 Independent variables
Self-reported intellectual disability, developmental delay and speech delay.
The number of visits required to complete the task strip.

15

2.2.4 Covariates
Covariates to be accounted for, which will be extracted from the chart data, include:
gender, age, race/ethnicity, Medicaid status, autism diagnosis, medications, comorbidities, dental needs, previous dental history, mean number of visits to
complete the task strip and expected level of cooperation.
2.2.5 Sample size estimate
Given that the MSC is a specialized clinic, the entire population consists of
approximately 100 active patients. Once applying the eligibility criteria of task strip
completion, the sample size of the study dropped to 79. This small sample size is
in line with other studies that have examined dental care among children with an
ASD diagnosis. For example, recent studies performed by Marshall et al. in 2007
and Mathu-Muju et al. in 2016, also utilized smaller samples of children with ASD
receiving dental care; these were used as references to help determine
appropriateness of the sample size [7, 30].
2.3 Data collection and analysis
All patient chart data were collected from the servers on which they are stored as
an electronic data record (Axium patient software). The principal investigator
logged in to the Axium software and searched each patient chart number based
upon a pre-populated list of all MSC active patients. Each chart was entered and
the first step was to preview attachments, verifying completion of the pre-treatment
assessment form. After confirmation of this, the patient’s age at the start of
treatment was calculated by subtracting their birthdate from their first clinic visit.
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This age was recorded as a whole year. Following this, the patient medical record
and pre-treatment forms were accessed in order to retrieve the necessary data for
patient demographics as well as medical and behavioral records (see Appendix B
for raw data).
All data were analyzed by the author using IBM SPSS Statistics, version 24.
Descriptive statistics were calculated to describe the sample (N=79) in terms of
patient demographics, and patient health, behavioral, and dental visit
characteristics. T-tests were used to examine mean differences among all
variables in relation to task strip completion. Bivariate logistic regression models
were constructed and analyzed to predict task strip completion by patient
demographics, and patient health, behavioral, and dental visit characteristics.
Since almost all patients completed the task strip (N=77), the number of visits to
complete the task strip was dichotomized to distinguish between those with less
visits (three or less than three), as compared to others with more visits (four or
five). Three or fewer visits was chosen as the threshold since it is the standard
number of visits covered annually by Florida Medicaid for behavioral management
in conjunction with another covered dental service [31]. Significance level was set
at p<0.05 for all comparisons.
Logistic regression was used to determine which factors were significantly
associated with the primary outcome variable of interest: number of visits taken to
complete the task strip (dichotomized by level of completion, low versus high).
Independent variables included in the regression model were selected by the
author based on prior researchers’ findings related to barriers experienced by
17

children with autism in receiving oral care [7]. Predictors that were significant in the
bivariate logistic regression analyses (p<0.05) were added simultaneously to a
multiple logistic regression model. The researchers found no evidence of
multicollinearity among the predictor variables (Variance Inflation Factor, VIF<2 for
all variables).
2.4 Data storage
The de-identified data were categorized and entered into an Excel© spreadsheet;
this spreadsheet was stored within a password protected database. In order to
comply with HIPAA regulations and to maintain patient privacy, no identifying
codes were assigned to each data line and no PHI was extracted.
2.5 Quality control and data management
The principal investigator (PI) was the sole researcher responsible for data
extraction and charting. In order to ensure accurate and valid data collection, an
independent review was conducted by Dr. Oscar Padilla, attending faculty at the
MSC. He reviewed randomized charts in order to maintain accuracy and uphold
reliability of the coding. A copy of all data collected was maintained on a password
protected hard drive for future research reference.
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CHAPTER 3: RESULTS
3.1 Descriptive statistics
In this retrospective study, data from 79 patients were studied. The sample
characteristics are displayed below in Table 1. The mean age of the sample was
3.51 (± 1.07 SD). More than half of the respondents were male (79.7%) and of
Caucasian descent (70.9%); over a quarter of the sample was Hispanic (29.1%).
In terms of patient health characteristics, nearly all of the sample had an ASD
diagnosis (94.9%), 22.8% reported being prescribed medication, and the most
frequently reported co-occurring disorders included speech delay (86.1%) and
developmental delay (34.2%). The majority of patients were receiving either
speech (88.6%), occupational (77.2%), or ABA (63.3%) therapy.
When examining patient behavioral variables, parents reported a variety of
anticipated issues related to cooperation: short attention span (29.1%), unknown
or not focused (26.6%), age appropriate (19%), aggressive (16.5%), playful
(15.2%) and other (27.8%), Over one quarter of the sample could communicate
verbally (39.2%), and the most popular non-communication method was the
picture exchange (67.1%).
In terms of dental visit characteristics, nearly half had visited a dentist before
(45.6%), and the majority were coming in for a routine exam (78.5%); fewer than
half reported coming in for a cleaning (40.5%). Task strip completion was achieved
by almost the whole sample (97.5%), and nearly half of the patients (68.4%)
completed the task strip in one to three visits (Table 2). The mean number of visits
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required to complete the task strip was 3.00 (± 1.25 SD). Figures 3-6 below
provides additional graphical layout of some demographic results as provided in
Table 1.
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Patient Demographics
Mean patient age: 3.51 (± 1.07 SD, Range= 2-7)
N
Male gender
63
Race
Caucasian
56
African American
14
Asian
6
American Indian
2
Multi-race
1
Hispanic ethnicity
23
Non-Hispanic ethnicity
56
Patient Health Characteristics
ASD diagnosis
75
Co-Occurring disorders
Speech delay
68
Developmental delay
27
ADHD
6
Seizure disorder
2
Asthma
2
Prescribed medication
18
Patient Other Services
Speech therapy
70
Occupational therapy
61
ABA
50
Physical therapy
24
Other
7
Play therapy
6
Music therapy
5
Patient Behavioral Characteristics
Patient level of cooperation
Short attention span
23
Other
22
Don’t know
21
Non-focused
21
Age appropriate
15
Aggressive
13
Playful
12
Can communicate verbally
31
Nonverbal communication method
Picture exchange
53
Sign language
9
Sentence board or gestures
7
Patient Dental Visit Characteristics
Ever visited the dentist
36
Patient needs
Routine exam
62
Cleaning
32
Other/don’t know
27
Completed task strip
77
Completed task strip in 1-3 visits
54
Mean number of visits required to complete task strip: 3 (± 1.25 SD, Range= 1-5)

%
79.7%
70.9%
17.7%
7.6%
2.5%
1.3%
29.1%
70.9%
94.9%
86.1%
34.2%
7.6%
2.5%
2.5%
22.8%
88.6%
77.2%
63.3%
30.4%
8.9%
7.6%
6.3%

29.1%
27.8%
26.6%
26.6%
19.0%
16.5%
15.2%
39.2%
67.1%
11.4%
8.9%
45.6%
78.5%
40.5%
34.2%
97.5%
68.4%

Table 1: Patient Demographic, Health and Behavioral Characteristics (N=79).
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Number of Visits Needed to
Complete Task Strip

N (%)

1

8 (10.1%)

2

23 (29.1%)

3

23 (29.1%)

4

11(13.9%)

5

14 (17.8%)

Table 2: Number of visits needed to complete the task strip (N=79).
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Co-occurring Diagnoses
Seizure disorder
3%

Asthma
3%

ADHD
8%
Speech delay
Developmental
delay
34%

Developmental delay

Speech delay
86%

ADHD
Seizure disorder
Asthma

Figure 3: Chart identifying key co-occurring diagnosis for patients with Autism Spectrum Disorder.
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Patient Other Services
100%
80%

87%
77%
63%

60%
40%

30%

20%

9%

8%

0%

Figure 4: Other services patients with Autism Spectrum Disorder are receiving.
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6%

Patient Level of Cooperation
15%

Playful

17%

Aggressive

19%

Age appropriate
Non-focused

27%

Don't know

27%
28%

Other

29%

Short attention span
0%

10%

20%

30%

40%

50%

Figure 5: Patient's level of cooperation based on parental input during pre-treatment assessment form
completion.

25

Non-Verbal Communication (60.8%)
Sentence
board or
gestures
9%
Sign language
11%
Picture
exchange
67%

Figure 6: Graph outlining methods of non-verbal communication for those patients with Autism Spectrum
Disorder.
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3.2 Paired t-tests
T-test results revealed significant mean differences for race and ethnicity.
In terms of race, Whites (or Caucasians) needed more time to complete the task
strip than their non-white counterparts (3.18 visits versus 2.57 visits, P=0.047).
Regarding ethnicity, Hispanics required more time (3.74 visits versus 2.70 visits,
P=0.002) than their non-Hispanics counterparts. Those receiving occupational
therapy also had significantly higher mean visits (3.20 versus 2.33, P=0.033).
There were also significant differences in mean number of visits related to patient
behaviors. Children of parents who reported that they did not know or could not
anticipate issues related to cooperation during the visit took significantly longer to
complete the task strip (3.67 visits versus 2.76 visits, P=0.004). Those who could
communicate verbally took significantly fewer visits to complete the strip (2.61
versus 3.25, P=0.026), and those reporting non-verbal communication needed
more visits to complete the task strip (3.26 versus 2.64, P=0.028). Patients coming
in for a cleaning had significantly fewer visits (2.97 versus 3.02, P=0.053) (Table
2; Table 3; Figure 3).
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Patient Demographics

Mean number of
visits to complete
task strip

Gender
Male
Female

2.89
3.44

Race
White
Non-white

3.18
2.57

Ethnicity
Hispanic
Non-Hispanic

3.74
2.70

Patient Health Characteristics
ASD Diagnosis
Yes
No
Co-Occurring disorders
Speech Delay
Yes
No
Developmental delay
Yes
No
Prescribed medication
Yes
No
Patient other services
Speech therapy
Yes
No
Occupational therapy
Yes
No
ABA
Yes
No
Physical therapy
Yes
No

P value

0.118

0.047

0.002

1.00
3.00
3.00
0.439
3.04
2.73
0.092
3.30
2.85
0.523
2.83
3.05
0.840
3.01
2.89
0.033
3.20
2.33
0.760
2.98
3.07
0.243
3.25
2.89

Table 2: t-tests examining mean differences in task strip completion by Demographic and Health
Characteristics (N=79)
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Patient Behavioral Characteristics
Patient level of cooperation
Short attention span
Yes
No
Other
Yes
No
Don’t know
Yes
No
Non-focused
Yes
No
Age appropriate
Yes
No
Aggressive
Yes
No
Playful
Yes
No
Can communicate verbally
Yes
No
Uses nonverbal communication
Yes
No
Nonverbal communication method
Picture exchange
Yes
No
Sign language
Yes
No
Patient Dental Visit Characteristics
Ever visited the dentist
Yes
No
Patient needs
Routine exam
Yes
No
Cleaning
Yes
No

Mean number of visits to
complete task strip

P value

0.167
2.70
3.13
0.842
3.05
2.98
0.004
3.67
2.76
0.840
2.95
3.02
0.254
2.67
3.08
0.227
3.38
2.92
1.000
3.00
3.00
0.026
2.61
3.25
0.028
3.26
2.64
0.569
3.06
2.88
0.399
3.33
2.96
1.000
3.00
3.00
0.416
2.95
3.18
0.053
2.97
3.02

Table 3: t-tests examining mean differences in task strip completion by Behavior and Dental Visit
Characteristics N=79).
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t-test

Figure 7: Select t-test results for the mean number of visits needed to complete the task strip.

30

3.3 Regression Models
Bivariate Analysis
The bivariate logistic regression model shows results that predict the completion
of the task strip in one to three visits. Males had significantly higher odds of
completing the task strip [OR 3.777; (95% CI 1.209, 11.798); P=0.022], whereas
Hispanic ethnicity was associated with significantly lower odds of task strip
completion in one to three visits [OR 0.210; (95% CI 0.074, 0.595) P=0.003].
Children of parents who reported that they did not know or could not anticipate
issues related to cooperation during the visit also had significantly lower odds of
task strip completion in one to three visits [OR 0.161; (95% CI 0.054, 0.476)
P=0.001] (Table 4).
Multivariate Analysis
Table 3 also displays the multivariate logistic results. Hispanic ethnicity [OR 0.073;
(95% CI 0.017, 0.315); P=0.000] and parent lack of knowledge related to patient
cooperation [OR 0.078; (95% CI 0.018, 0.344); P=0.001] remained significantly
associated with lower odds of completing the task strip (Table 4).
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Variable
Patient Demographics
Age
Male gender
Caucasian race
Hispanic ethnicity
Patient Health
Characteristics
ASD diagnosis
Speech delay
Developmental delay
Medication
Previous dental visit
Patient other services
Speech Therapy
Occupational Therapy
ABA Therapy
Physical Therapy
Patient needs
Routine Exam
Cleaning
Don’t Know
Patient Behavioral
Characteristics
Patient level of cooperation
Short attention span
Other
Don’t know
Non-focused
Age appropriate
Aggressive
Playful
Can communicate verbally
Uses nonverbal
communication
Nonverbal communication
method
Picture exchange
Sign language

Bivariate Analysis
Odds
95% CI
ratio

P

0.887
3.777
0.687
0.210

0.569, 1.382
1.209, 11.798
0.233, 2.029
0.074, 0.595

0.596
0.022
0.497
0.003

0.708
0.784
0.889
0.658
1.097

0.070, 7.169
0.189, 3.247
0.329, 2.401
0.220, 1.968
0.423, 2.848

0.770
0.737
0.816
0.454
0.849

1.091
0.544
1.382
0.754

0.250, 4.768
0.159, 1.863
0.624, 3.062
0.416, 3.359

0.908
0.332
0.426
0.754

0.601
1.031
1.143

0.174, 2.072
0.392, 2.712
0.354, 3.687

0.420
0.950
0.823

2.000
0.744
0.161
0.900
3.646
1.050
0.913
1.577
0.419

0.645, 6.201
0.264, 2.099
0.054, 0.476
0.310, 2.609
0.756, 17.594
0.290, 3.802
0.247, 3.372
0.581, 4.279
0.151, 1.165

0.230
0.576
0.001
0.846
0.107
0.941
0.891
0.372
0.096

0.941
0.536

0.342, 2.592
0.131, 2.196

0.907
0.386

Multivariate Analysis
Odds
95% CI
ratio

P

3.375

0.826, 13.794

0.090

0.073

0.017, 0.315

0.000

0.078

0.018, 0.344

0.001

Table 4: Bivariate and Multivariate logistic regression model of factors associated with task strip completion
within 1-3 visits.
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CHAPTER 4: DISCUSSION
4.1 Summary
This study reviews a sample of children with ASD who have undergone dental
desensitization utilizing a task strip. The overall goal of this study was to examine
patient characteristics and identify those which were more likely associated with a
positive outcome of task strip completion. Specifically, the project explored the
health and behavioral characteristics associated with the successful completion of
a comprehensive oral exam and prophylactic dental cleaning. We hypothesized
that children with self-reported speech delay, intellectual delay and/or
developmental delay would complete the task strip, but only after a significantly
greater number of visits than those not affected. Additionally, we hypothesized that
certain patient characteristics would be associated with the number of visits
required to complete the task strip.
4.2 Completing the task strip
The mean number of visits required to complete the task strip was three, with all
patient’s completing it by visit number five (Table 2). These results speak to the
effectiveness of the interventions used within the clinic. The use of the task strip,
for example, seems to serve as a very beneficial tool in aiding to desensitize
children with ASD during basic oral exams, completing a cleaning and even for
restorative treatment.

Although task strip completion was noted on average

around visit number three, all of the patients in our population pool typically
continue to return for 1 to 3 month desensitization visits (data not shown). These
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additional visits can be particularly useful when the patients’ needs extend beyond
the basic exam and cleaning. Unfortunately, with the caries rate still quite prevalent
in the SHCN populations, restorative dentistry needs are often required [32]. We
have found that by maintaining the patient in a quasi-desensitizing 1 to 3 month
recare program, familiarity with the dental setting aids in future treatments and
helps build an essential life skill, the ability to receive dental care.
4.3 Factors associated with success
Previous studies have identified factors associated with poorer levels of
cooperation in completion of dental treatment for children with ASD. Some of these
factors include younger age, speech delay, concurrent medical diagnosis and
female sex [7, 8, 30, 33]. Consistent with previous findings by Marshal et al. [30],
we identified that patients who could communicate verbally took significantly fewer
visits to complete the strip (86% of the population reported a speech delay,
however 100% of those patients also reported currently undergoing speech
therapy). Additionally, among those patients undergoing occupational therapy, the
very means of which identifies a functional deficiency of sorts, took significantly
more visits to complete the task strip.
4.3.1 Male gender
Although male gender did not remain significant in the multivariate model, it still
relays importance as significant in the bivariate model and confirms results in other
studies. Males in our study had significantly higher odds of completing the task
strip. We know that ASD is 4.5 times more common in males than in females; the
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literature reveals that it is often females with ASD who are unable to cooperate to
complete simple health care regimens [33].
4.3.2 Parental knowledge
Children of parents who reported that they did not know or could not anticipate
issues related to cooperation during the visit took significantly longer to complete
the task strip. This remained significant during the bivariate and multivariate
analyses. In 2008, Marshal et al. identified that 50% of parents of ASD children
accurately predicted cooperation for varied procedures [34]. In our study, almost
27% of parents stated that they did not know how their child would react (prior to
the first visit). On the other hand, 73% of our samples parents’ accurately predicted
patient behavior during a dental office visit. Future direction could include parental
expectations, not just at the initial appointment, but prior to each follow-up visit
(identifying if parental expectations improve with each visit). Additionally, Marshal’s
study described levels of parental education (college v.s. high school) and
correlated that to successful prediction of ASD patient behavior. Our pre-treatment
assessment forms did not take into account the level of parental education; had
we collected this information, we could have elaborated more on the parent’s ability
to predict behavior during treatment.
Lastly, our sample population age averaged around 3.5 years old, a stage which
is notorious as a pre-cooperative stage. Half of our population was under 3.5 years
of age and accurately predicting their behavior on any given day may just be a
‘shot in the dark’. Perhaps in future studies when studying an older population pool,
behavior prediction may be more indicative of parental knowledge and involvement
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in patient care, but for now, although significant in our study, I am cautious to lend
true significance to this piece of data.

4.3.3 Hispanic ethnicity

Hispanic ethnicity remained significant throughout the bivariate and multivariate
analysis, with this population demonstrating lower odds of completing the task strip
within one to three visits. A growing interest in Hispanic health care has identified
numerous cultural differences resulting in variances of health conditions, health
insurance, access to care and the use of health services [35]. The U.S. Hispanic
population are less likely to pursue and receive health care, including oral health
care. Additionally, they may experience barriers when seeking out needed care,
including

but

not

limited

to,

cultural

and

linguistic

factors,

and

unfamiliarity/fear/mistrust of the health care systems put in place to help society
[36]. Add to this the additional challenge of having a child with an ASD diagnosis;
this likely creates an increased difficulty in seeking out and accessing care and
other needed services.

Acculturation is a term which refers to the cultural and psychological changes that
accompany merging civilizations. This concept of clashing cultures is not new,
examined first with Native Americans and the arrival of the Europeans and now
again, with the largescale migration of a Hispanic population into the U.S.
Acculturation has four accompanying domains under which individuals may be
categorized, including assimilation, separation, integration and marginalization
[37]. In particular, those within the integration domain are able to adopt cultural
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norms of the host civilization while retaining and assigning importance to their
culture of origin. A review by Lara et al. examined Hispanics in the U.S. and
identified that higher levels of integration result in positive effects on health care
use and access as well as negative effects on health behaviors. A number of
scales have been suggested in order to measure where individuals fall within these
categories; these scales hold potential for future research where we could further
dissect the issue of Hispanic ethnicity and oral health outcomes [38]. Additionally,
language has been identified as a central impeding factor in health care treatment
for U.S. Hispanic families that care for children with ASD [39].

Acculturation cannot be touted enough in the dental profession. With the Hispanic
population continuing to grow and integrate in the U.S., many patients seeking
care will fall under this category and present with added cultural complexities when
it comes to treatment.
4.4 Limitations
In this study, potential bias exists namely due to the subjective self-reported nature
of the data by parents. A social desirability bias may also be at play and it is difficult
to tease out this bias without actual diagnostic reports from the patient physicians,
instead of gathering parent reported data. Additionally, our data was gathered from
a limited population of those children currently enrolled in Baudhain center school,
located in the MSC. These children attend school in a highly collaborative center
where special attention is given to each child. The very nature of the interprofessional environment and the dedicated services available for therapeutic
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treatment of these ASD children may not allow our results to be generalizable to
the overall target population. Lastly, as the MSC dental clinic is a part of the Nova
Southeastern

University

pediatric

dental

residency

program,

variability

undoubtedly exists in chart notes and recorded patient data among the residents
that rotate through the clinic on a daily basis. Although numerous limitations exist,
studies of this nature are of the utmost importance to contribute to the ever-growing
body of literature in treating children with ASD.
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CHAPTER 5: CONCLUSION
5.1 Conclusion
After examining patient demographics and associated health and behavioral
characteristics, the results of this study identify a number of associations. The
average number of office visits needed for a child with ASD to complete a
comprehensive oral examination and prophylactic dental cleaning was 3 visits.
Patients reporting the ability to verbally communicate and those not currently in
need of or undergoing occupational therapies were more likely to complete the
task strip in fewer dental visits.
No associations were identified between completion of the task strip and mean
number of visits needed to complete the task strip and those patients with selfreported developmental delay or intellectual delay. We reject null hypotheses
number two and three.
Those patient’s reporting a speech delay, and by extension were delayed in their
ability to verbally communicate, were significantly association with completion of
the task strip. We have proved hypotheses number’s one and four as some of the
patient characteristics are associated with task strip completion, in particular verbal
communicative ability.
Children with ASD truly are on a spectrum; each patient presents with a variety of
differences, not only individually, but also among their families and services they
receive. These differences play a role in how they manage, or fail to manage, the
obstacles in life. Our results confirm prior research indicating that the treatment of
children on this ever broadening spectrum requires a tailored multifactorial
39

approach, including identifying individual characteristics which may be helpful to
clinicians treating this population.

5.2 Practice tips


Use of a pre-treatment assessment form can not only facilitate smooth
intake of new patients, but also allow for treating dentists to immediately
identify factors associated with successful treatment outcomes in children
with ASD.



Utilization of a task strip with a visual pedagogy can help facilitate the
desensitization process and create familiarity of dental procedures.



Being knowledgeable about parental involvement and the child’s
behavioral/communicative factors is essential for dentists to decrease chair
time and achieve successful outcomes.
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APPENDIX A: PRE-TREATMENT FORM

41

42

APPENDIX B: RAW DATA
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